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PURPOSE

The purpose of this directive is to define the reviews, inspections and
certifications which are key checkpoints for the Apollo Program. These
checkpoints are oriented to the hardware development and mission
phases of the Program. The basic management principle for requiring
these reviews, inspections and certifications is to insure that, at
appropriate and progressive points in the program life cycle, sufficient
visibility is obtained of the status of design, manufacture and testing to
adequately determine the integrity of the system prior to mission
accomplishment. This revision updates the definition and requirements
of the DCR in accordance with reference (e¢). Responsibilities and action
required have not been changed.

SCOPE
The six key checkpoints are:

- PDR - Preliminary Design Review

- CDR - Critfical Design Review
FACI - First Article Configuration Inspection
COFW - Certification of Flight Worthiness
DCR - Design Certification Review
FRR - Flight Readiness Review
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The PDR, CDR, FACI, and COFW are accomplished at selected end item
levels. The DCR and the FRR encompass the total mission complex.
Progression through each checkpoint is dependent on the availability of
documentation and hardware upon which to conduct the reviews, inspec-
tions, and certifications to insure that each checkpoint provides a more
comprehensive assessment of program accomplishment. (See Figure 1.)

The PDR is a technical review of the basic design approach and is
conducted prior to, or very early in, the detail design phase. The CDR
is a technical review of specifications and drawings conducted, ideally,
prior to release of drawings for manufacture. However, in those cases
wherein a PDR and CDR have not been accomplished, management
emphasis will be directed to the conduct of the FACI, The FACI is an
examination of a selected {earliest possible) manufactured end item
against the specification requirements, and released engineering drawings,
and validates the acceptance testing., It may be necessary to reconduct the
inspection one or more times to insure that the contractor has corrected
deficiencies identified at the first inspection. These inspections will
result in the establishment of a firm baseline of specifications and
drawings. Additionally, a FACI should be conducted on each major
configuration departure from the basic hardware definition. Subsequent
to FACI all end items will be accepted on a DD-250 subject to all the
requirements of acceptance contained in the specification and NPC 500-1.
The COFW certifies that each flight stage and module is a complete and
qualified item of hardware prior to shipment and is accompanied by
adequate supporting documentation. The DCR assesses and certifies the
design of the total mission complex, and the FRR validates that the total
mission complex is operationally ready.

The ATR, NPC~500-10; the QA&R Program Plan, NPC 500-5; and

NPC 200 series documents contain general requirements for test,

reliability and quality assurance. To the extent these requirements affect

or pertain to Contract End Items, they should be reflected in the

appropriate sections of the Contract End Item Specs. Part I & IIare prepared
to satisfy the requirements of NPC 500-1, The specifications will then
contain all the technical requirements imposed by APO documents and

will serve, along with the drawings, as the primary documents against

which contract end item reviews, inspections and certificates will be
accomplished.

It is recognized that it may be desirable from the Program Managers'
viewpoint to conduct additional reviews, inspections and certifications to
validate the compatibility of the specifications, drawings, hardware and
test results. Summaries of each of the above inspections, reviews and
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certifications are contained in Section IIl. Further detail for each is
identified in the NPC 500-1, NPC 500-10 and program directives for the
Design Certification Review and the Program Director’s Flight Readiness
Review.

PROCEDURES
A. PDR - Preliminary Design Review

The purpose of a PDR is to formally review the design approach of
a Contract End Item prior to, or very early in, the detail design
phase.

The PDR establishes:

1. The compatibility of the selected design approach for the
Contract End tem with the Contract End Item Spec. Part L

2. The system compatibility of the design approach by reference
to predesign drawings, schematic diagrams, layout and
envelope drawings, etc. :

The integrity of the design approach by review of analyses
breadboard models, mockups, circuit logic diagrams,
packaging techniques, etc.

The identification of the portions of the selected design
approach to be subjected to detailed value engineering analysis.

5. The producibility of the selected design approach by review of
requirements for special tools and facilities.

The detail requirements are covered in NPC 500-1.

CDR - Critical Design Review

The purpose of a CDR is to formally review the design of a Contract
End Item when the design is essentially complete and is intended to

precede the release of engineering for manufacture. The CDR
establishes:

1. The compatibility of the Contract End Item as designed with
the Contract End Item Spec. Part 1.

2. The system compatibility of the completed design by reference
to ICD's, schematics and functional block diagrams.
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3. The integrity of the design by review of analytical and test
data, and reliability apportionment and analysis available at
that particular point in time.

The detail requirements are covered in NPC 500-1,
FACI - First Article Configuration Inspection

The purpose of the FACI is to establish the Product Configuration
Baseline for the Contract End Item. It is accomplished by estab-
lishing the exact relationship of the Contract End Item as described
by released engineering to the Contract End Item as manufactured
and assembled. The products of a FACI include:

Acceptance of Part II of the Contract End Item Spec.
Validation of acceptance testing.

. Comparison of the configuration of the end item unit undergoing
First Article Configuration Inspection with the end item unit
gualified or undergoing qualification if they are not the same
unit.

4., Documented DD-250 indicating shortages and deficiencies which
must be resolved prior to the FRR.

The detail requirements are covered in NPC 500-1.
COFW - Certification of Flight Worthiness

_ The purpose of the COFW checkpoint is to certify that each flight
stage and module is a complete and qualified item of hardware prior
to shipment and is accompanied by adequate supporting documentation.
The COFW procedure informs the Apollo Program Director of any
deficiencies prior to shipment from the manufacturing site and from
the static firing site.

The COFW certifies that:

1, Specs and drawings have been developed in accordance with
NPC 500-1; Section 3, NPC 250-1 and Section 4.2, NPC 200-2.
‘ Additionally the exact relationship of the Contract End Item
as described by released engineering to the Contract End Item
as manufactured and assembled has been established and that

shortages which must be resolved prior to FRR have been
indicated on a documented DD-250.
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2. Acceptance, qualification and reliability demonstration tests
have been successfully completed and meet the specification
requirements, '

Departures from specification and drawing requirements have
been approved by Material Review Boards in accordance with
NPC 200-2, Section 8. 1.

Critical hardware failures have been analyzed and corrected
in accordance with NPC 250-1, Section 3.7.

Hardware qualification program is in accordance with NPC
200-2, Sections 7.3, 7.4, 12, 14,2,

Hardware is complete and in accordance with the Narrative
End Item Report in accordance with NPC 200-2, Section 14, 2,4,

Data for operation and checkout is complete and compatible.

Shipping requirements of NPC 200-2, Section 11.6 have been
met.

NOTE: FACI and DD-250 data requirements applicable to the
COFW shall be used for the COFW. Detail requirements
for COFW are contained in NPC 500-10.

DCR - Design Certification Review

The purpose of a DCR is to examine the design of the total mission
complex for proof of development maturity and to:

1. Assess and certify the design of the Space Vehicle for flight
worthiness and manned flight safety, and

2. Assess and certify for manned Apollo missions the design of
the Launch Complex, the Mission Control Center, the
Manned Space Flight Network and Launch Instrumentation.

A DCR shall be conducted prior to selected Apolio-Saturn IB and
Apollo-Saturn V missions (See Program Directive #7).

manned safety, a Mission Design Certification Document will be

_ If the total mission complex is certified for flight worthiness and
. executed.
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NOTE: CDR, FACI COFW, and DD-250 data requirements
applicable to the DCR shall be used for the DCR.

FRR - Flight Readiness Review

The FRR will be a two part review, scheduled for each mission
by a joint letter signed by the Program Director and the Mission
Director. Upon completion of a satisfactory FRR the Mission
Period will commence.

Part I - PROGRAM DIRECTOR

The purpose of the Program Director's FRR checkpoint is to
determine that the space vehicle hardware and launch complex
are ready to commence the mission period. This determination
involves the review of:

Mission Design Certification Documents and any open actions
from prior DCR's.

Mission Directive Synopsis

Launch Vehicle Readiness Assessment
Spacecraft Readiness Assessment
Launch Site Readiness Assessment

Updated Mission Rules Review and Concurrence

Additionally, the following items should be considered for the
review, especially when the mission was not subject to a DCR.

1. The checkout and qualification test status of all hardware,
and that the system is flight worthy and meets the require-
ments for manned safety.

The summary of failures and the disposition of the failures,
with particular emphasis on failures that have occurred
during the pre-launch and checkout phase where records
indicate a previous failure history.

All modifications, deviations and waivers. A certification
. that the space vehicle hardware end items are described by
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officialiy released engineering and that all required
engineering changes after hardware delivery from
the factory have been installed in the hardware.

Part 11 - MISSION DIRECTOR

The purpose of the Mission Director's FRR is to make a judg--
ment for initiating the mission period and committing the deploy-
ment of world wide forces to support the mission. Typical areas
encompassed by the review include the readiness posture of:

1. The Manned Space Flight Network

2. The flight control capabilities

3. The flight crews

4, The recoirery planning

5. The medical pianning

. 6. The Public Information planning

The review compares the status of major operational elementé.

of the mission with requirements outlined in the Mission
Operations Plan and the Support Requirements Planning Document

which are developed in accordance with the PDP.

NOTE: FACL COFW, and DCR data requirements applicable to
the FRR shall be used for the FRR.

IV. RESPONSIBILITIES

The conduct of the PDR, CDR, FACI and COFW is the responsibility of
the Center having development responsibility for the end item. The
DCR will be conducted by the Management Council acting as the

Design Certification Board. The Apollo Program Director will be
responsible for organizing the DCR. The conduct of the FRR is the
responsibility of the Apollo Program Director and the Mission
Director of OMSF.
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SEQUENCE AND FLOW OF HARDWARE DEVELOPMENT
AND KEY CHECKPOINTS

. STAGE & MODULE & MISSION
DESIGN | MANUFACTURE & C/0O | STATIC FIRING & C/O INTEGRATED TESTS (KSC) | PERIOD

August 30, 1966

FACTORY _ SITE TESTING

PDR CDR FACI : COFW (Stages)
COFW (Stages & Modules)

Key Review, Inspection, Certification Requirements

TEST QUALITY &

3
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PDR

CDR

FACI X
COFW | . X
DCR | X
FRR P.D. . o X X

FRR M. D. | ' Mission Readiness Validation

« OFFICE OF MANNED SPACE FLIGHT
PROGRAM DIRECTIVE

Summary of Test Failure & Dispositions

¢ @

REL. - * FAILURE

DWGS H. W, RESULTS HIST, RECORDS STATEMENT SUMMARY

FIGURE 1
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HEADQUARTERS:

MA/Phillips
MA-1/Schaibley
MA-2/Keegan
MA-3/McGregor
MA~-4/Turnock
MA-5/Russell
MA-6/Reiffel
MAQ/Holcomb (4)
MAP /Seccomb
MAP-1/Skaggs (6)
MAP-2/Minn (2)

‘MAP-3Maller

MAP-4/Linn (3)
MAP-5/Newman {2)
MAR/Lemke (7)
MAS/Thompson (8)
MAT/Day - (9)

CENTERS:

MSFC/von Braun (Director)
MSFC/Mrazek (R-B&VE)
MSFC/0'Connor (I-DIR)
MSFC/James (I-I/IB-MGR)
MSFG/Rudolph (I-V-MGR)
MSFC/Belew { I-E~MGR)
MSFC/Hans Maus (E-DIR)
MSFG/Data Manager (95)

R. Goldston, I=-RM-M)
zmmn\mwmmu H-zo-rmmu

STANDARD DISTRIBUTION FOR APD's

MF/Dorfman (2)
MT/Gray (9)
MO/Christensen (10)

MM/Bollerud

M/Mueller
MD/E1lms
MDM/Bogart
MDP/Jones
M-1/Bowman
MB/Armstrong
MC/Freitag
MCL/Achley
MLT/Savage
ML/Disher (8)
ML/Duncan
ML A ong
MP/Lilly (2)
MPP /Rafel (2)
MPR/Johnson
MS/Cotton
MSR/Davis

MSC/Gilruth {Director)

MSC/Shea (PA)

MSC/Faget (EA)

MSC/Kraft (FA)

MSC/Data Manager (60)
Tash {HL)

PT/Maggin (2)
SM/Foster (4)
SL/0'Bryant
TN/Brockett

KSC/Debus (Director)
KSC/Petrone (DO,
KSG/McCoy (PPR-1)
KSC,/Greenglass (PPR-3)
KSC/Mathews (PPR-4)
KSG/Clearman (PPR-5)

KSC/Data Menager (60)

(A. Harper, PPR 33)



	
	
	
	
	
	
	
	
	

